5) [One year] prior to launch of an MSS system, the MSS system operator shall provide the
name, address, email address and telephone number for its contact point for operation
coordination to the SRS contact points on the Bureau’s website. '

6) [One year] prior to launch of an MSS system, the MSS system operator shall provide
information on the frequency plan, coverage area and other relevant technical details on its
satellite system to the list of SRS contact points. This information may be supplied by
referencing the associated coordination request publication, or by providing additional
information.

7) With respect to near Earth phase operations of a deep space mission:

a)

b)

As early as possible but not less than [60] days prior to a planned near Earth phase
operation of a deep space mission, the SRS system operator shall provide the details
of its planned operations (as described in Annex 2) to the corresponding MSS system
operators using the contact information provided under previous item 5).

The MSS system operator, having received this information, will determine if further
consultation is required in order for the MSS satellite operator to have sufficient
information to take measures to protect itself from interference. Should any
consultation be required, the MSS system operator shall inform the SRS system
operator as soon as possible but at least within [30] days of receiving the notification.

Changes in launch plans or flight plans may occur on shorter notice than envisioned
in a) and b) above. Both parties agree to react quickly and responsively in the case of
such changes. The parties shall work together to define a process to accommodate a
change in the timing of potential interference to the MSS system.

8) With respect to near Earth satellite networks:

a)

b)

At the request of the MSS operator, the SRS system operators shall provide, within
30 days of such request, information on actual space-to-Earth transmission
characteristics of their near-Earth satellite networks. The list of characteristics to be
provided is defined in Annex 2.

The MSS system operator, having received this information, will determine if further
consultation is required in order for the MSS satellite operator to have sufficient
information to take measures to protect itself from interference. Should any
consultation be required, the MSS system operator shall inform the SRS system
operator as soon as possible but at least within [30] days of receiving the notification.

9) The parties involved in a near Earth coordination (i.e., coordination of a near Earth phase of a
deep space mission or coordination of a near Earth satellite system) shall cooperate to the
maximum extent possible to minimize the constraints on both parties.
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recognizing

a) that Article 9 has provisions applicable to coordination between satellite systems and
networks operating in the same band;

b) that the provisions in Article 9 are not sufficient for addressing the relatively short term and
infrequent nature of the interference situations described in considerings d), e) and h) above,

¢) that, without establishment of enforceable exclusion zones, MSS earth stations could place an
extra burden on SRS systems in the band 8 400-8 500 MHz;

resolves

1) that the notifying administration of an MSS network shall ensure that the operator of a MSS
network shall coordinate its operations in the 8 400-8 500 MHz band with the operators of SRS
systems under the provisions of Annex 1 to this Resolution;

2) [that MSS earth stations operating in the band 8 400-8 500 MHz shall track the MSS satellite
to facilitate protection of SRS earth stations regardless of location;]

3) that the notifying administration of an MSS network shall ensure that MSS network operators
shall ensure that MSS earth stations communicating with its network observe the exclusion zones
established in accordance with Annex through the incorporation of software in the MSS system
that will ensure cessation of transmissions in the exclusion zones near SRS earth stations;

Annex 1 to Resolution [SRS-MSS2]

Procedures for operational coordination of mobile-satellite service space stations with
space research service space stations in the band 8 400-8 500 MHz

1) The notifying administration for MSS systems in this band shall ensure that such systems
follow the provisions of this Annex. '

2) The potentially concerned SRS administrations are those submitting advance publication
information for systems in the space research service in the band 8 400-8 500 MHz.

3) Administrations submitting the advance publication information in previous item 2) shall
maintain a list of contact points for operational coordination of its SRS systems under this
Resolution.

4) Administrations referred to in previous item 3) shall provide this contact information to the
Bureau for maintenance in a list of SRS contact points under this Resolution. The contact
information shall include names, addresses, email addresses and telephone numbers. The Bureau
shall maintain the list of contact information on its website.
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¢) that WRC-12 added an allocation in the band 8 400-8 500 MHz to the mobile-satellite
service (MSS) in the Earth-to-space direction limited to geostatlonary satellite orbit systems
(GSO);

d) that deep space missions include very critical near Earth phases such as launch and early
operation phases, Earth fly-bys or sample returns, where the mission’s orbit may be such that it
may cause harmful interference to GSO MSS space stations;

e) that these near earth phases of deep space missions occur infrequently and for limited
durations of time;

Jf) that deep space transmissions in the band 8 400-8 450 MHz occur in predetermined
frequencies at predetermined times, except in cases of spacecraft emergency or anomaly;

g) that the 8 450-8 500 MHz band is used by near Earth SRS systems, which operate at less than
2 x 10° km from the Earth;

h) that the near Earth SRS space stations could employ orbits where interference could be
caused to receiving MSS space stations;

i) that the near Earth SRS space stations in the 8 450-8 500 MHz band have predictable orbits
and transmit in predetermined channels;

Jj) that there are likely to be a limited number of GSO MSS satellite networks due to necessary
orbital separations to avoid interference to small MSS earth stations;

k) that the information on channel, launch, orbit and transmissions of SRS operating in the 8
400-8 500 MHz band is predictable;

1) that the launch phases of SRS missions are often affected by weather conditions or technical
factors and can change on very short notice,

m) that SRS earth stations require protection in the band 8 400-8 500 MHz, and that such
protection can be achieved through requiring that MSS earth stations observe certain separation
distances;

n) that the GSO MSS earth station separation distances referenced in considering 1) depend on
the azimuth angles in the direction of the SRS station, as well as the antenna pointing accuracy,
antenna patterns and resolution of terrain data;

o) that technology exists for MSS earth stations to implement such separation distances, for
example, by using the geo-location facility that already exists in most MSS earth stations to
determine the earth station’s location and signal this information to the MSS control facility,
which will prohibit the MSS earth station from transmitting on the necessary frequencies if the
MES is located in an exclusion area;
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a) The beginning and end of the duration of the time slots during which the affecting
MSS transmissions should be discontinued. The dates and times defining these time
slots shall be referred to GMT;

b) The respective lower and upper frequency boundaries of the frequency slots where
the transmissions referred to above should be discontinued; and

c) The basis for the foreseen interference.
Information related to near Earth SRS satellite networks

When responding under item 8) of Annex 1 to this Resolution, the following information shall be
provided to the MSS operator by the SRS operator:

a) orbit characteristics of the SRS satellite network;

b) 360° gain pattern of the SRS space station receive antenna(s);

¢) assumed interference e.i.r.p. density allowed at the SRS space station receiver input;
d) frequency plan of the SRS satellite network; and

e) if not yet in operation, date and time when the affected SRS operations will begin.

Reason: To provide provisions for operational coordination of GSO MSS systems with SRS
systems for the limited periods in time when SRS space stations will operate near the Earth.

* %k % k &

ADD USA/1.25/17
RESOLUTION [SRS-MSS2] (WRC-12)

Provisions for coordination of stations in the mobile-satellite service with space research
systems in the band 8 400-8 500 MHz

The World Radiocommunication Conference (Geneva 2012),
considering

a) that the band 8 400-8 500 MHz is allocated to the space research service (space-to-Earth), the
fixed service and the mobile service;

b) that No. 5.465 provides that use of the band 8 400-8 450 MHz by the space research service
(space-to-Earth) is limited to deep space;
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9) With respect to near Earth satellite network as described in considerings h) and i) of this
Resolution:

a) For SRS networks not yet in operation

As early as possible but not less than [180] days prior to the anticipated beginning
of operation of a near Earth satellite network that the SRS operator believes may
receive harmful interference from MSS satellite networks based on its analysis
under previous item 7), the SRS system operator shall provide the details as
described in Annex of its analysis to the MSS system operators using the contact
information provided under previous item 5). The two operators shall work
together to reach a solution where the MSS system does not cause harmful
interference to the SRS near Earth satellite network. Until successful
coordination is reached, the MSS system operator shall not operate
simultaneously with the potentially affected SRS satellite network on any of the
frequencies identified by the SRS system operator.

b) For operational SRS networks

If the SRS operator believes its network may receive harmful interference from
MSS satellite networks based on its analysis under previous item 7), the SRS
system operator shall provide as early as possible the details as described in
Annex 2 of its analysis. The two operators shall work together to reach a solution
where the MSS system does not cause harmful interference to the SRS near Earth
satellite network. Until successful coordination is reached, the MSS system
operator shall not operate simultaneously with the potentially affected SRS
satellite network on any of the frequencies identified by the SRS system operator.

10) The parties involved in a near Earth coordination under this Resolution shall cooperate to the
maximum extent possible to minimize the constraints on both parties.
Annex 2 to Resolution [SRS-MSS]

Information on near Earth phases of deep space missions or near Earth missions to be
provided to MSS operators

Information related to near Earth phases of deep space SRS missions

If the SRS operator determines that a MSS satellite network may cause harmful interference to a
near Earth phase of a deep space mission, the SRS operator shall provide to the operator of the
MSS satellite network the following information:
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2) The potentially concerned administrations referred to in the previous item 1) are those who
have submitted advance publication information for systems in the space research service in the
band 7 145-7 235 MHz.

3) Administrations who have submitted the advance publication information in previous item 2)
shall maintain a list of contact points for operational coordination of their SRS systems under
this Resolution.

4) Administrations referred to in previous item 3) shall provide this contact information to the
Bureau for maintenance in a list of SRS contact points under this Resolution. The contact
information shall include names, addresses, email addresses and telephone numbers. The Bureau
shall maintain the list of contact information on its website. '

5) [One year] prior to launch of an MSS system, the MSS system operator shall provide the
name, address, email address and telephone number for its contact point for operational
coordination to the SRS contact points on the Bureau’s website.

6) [One year] prior to launch of an MSS system, the MSS system operator shall provide
information on the frequency plan, coverage area and other relevant technical details on its
satellite system to the list of SRS contact points. This information may be supplied by
referencing the associated coordination request publication, or by providing additional
information, as deemed most appropriate by the MSS system operator.

7) The SRS system operators shall analyze this information and use it to determine when one of
their near Earth operations as described in considerings d) and h) of this Resolution might
receive harmful interference from MSS downlink transmissions. '

8) With respect to near Earth phase operations of a deep space mission as described in
considering d).

a) As early as possible but not less than [60] days prior to a planned near Earth phase
operation of a deep space mission, the SRS system operator shall provide the
details as described in Annex 2 of the requirement for MSS interruption of
transmissions including dates, times and frequencies to be avoided by the MSS
system.

b) The MSS system operator, having received this information, shall not operate on
the affected frequency range during the requested time period.

¢) Changes in launch plans or flight plans may occur on shorter notice than
envisioned in a) and b) above. Both parties agree to react quickly and
responsively in the case of such changes. The parties shall work together to
define a process to accommodate a change in the timing of the required MSS shut
off period.
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j) that the near Earth SRS space stations in the 7 190-7 235 MHz band have predictable orbits
and transmit in predetermined channels;

k) that there are likely to be a limited number of operational GSO MSS satellite systems due to
necessary orbital separations to avoid interference to small MSS earth stations;

) that the launch phases of SRS missions are often affected by weather conditions or technical
factors and can change on very short notice,

recognizing

a) that Article 9 has provisions applicable to coordination between satellite systems and
networks operating in the same band;

b) that the provisions in Article 9 are not sufficient for addressing the relatively short term and
infrequent nature of the interference situations described in considerings d), e) and i) above,

resolves

1) that under the provisions of Annex 1 to this Resolution, notifying administrations for MSS
networks shall ensure that the operator of a MSS network shall coordinate its operations in the 7
145-7 190 MHz band with the operators of deep space SRS systems and shall coordinate its
operations in the 7 190-7 235 MHz band with the operators of near earth SRS systems;

2) that when, as a result of resolves 1), information of anticipated deep space SRS transmissions
are provided to the operators of MSS networks in accordance with Annex 1, notifying
administrations for MSS networks shall ensure that the MSS network operators will effect the
cessation of MSS space station transmissions during the time and in the frequency range, as
determined by the SRS mission operators, where harmful interference could be caused to the
SRS mission.

3) that MSS space stations planned to operate in the 7145-7235 MHz band shall be designed so
that their operation on a subset of frequencies within the band can be shut off by ground
command when required to comply with this Resolution.

Annex 1 to Resolution [SRS-MSS]
Procedures for operational coordination of mobile-satellite service space stations with
space research service space stations during periods of operation at less than 2 x 10° km
from the Earth in the band 7 145-7 235 MHz
1) The notifying administration for MSS systems in this band shall ensure that such systems

follow the provisions of this Annex in order to protect from harmful interference SRS space
stations of potentially concerned administrations.
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Reason: To apply provisions to allow administrations to coordinate stations located on their
territory in order to ensure compatibility.

d* &k d ke Kk

ADD USA/1.25/16
RESOLUTION [SRS-MSS] (WRC-12)

Provisions for operational coordination of mobile-satellite service space stations with space
research service space stations during periods of operation at less than 2 x 10° km from the
Earth in the band 7 145-7 235 MHz

The World Radiocommunication Conference (Geneva) 2012,
considering

a) that the band 7 145-7 235 MHz is allocated to the space research service (Earth-to-space), the
fixed service and the mobile service;

b) that WRC-12 added an allocation in the band 7 145-7 235 MHz to the mobile-satellite
service (MSS) in the space-to-Earth direction limited to geostationary satellite orbit systems
(GSO0);

¢) that No. 5.460 provides that use of the band 7 145-7 190 MHz by the space research service
(Earth-to-space) is restricted to deep space;

d) that deep space missions include critical near Earth phases such as launch and early
operation phases, Earth fly-bys or sample returns where the mission operates at less than 2 x 108
km from the Earth and thus it may suffer harmful interference from the transmissions of GSO
MSS space stations;

e) that these near earth phases of deep space missions occur infrequently and for limited
durations of time;

/) that deep space transmissions in the band 7 145-7 190 MHz during near Earth phases occur
in predetermined frequencies at predictable times, except in cases of spacecraft emergency or

anomaly;

g) that the MSS operator can control the timing of its transmissions in the space-to-Earth
direction in particular frequencies;

h) that the 7 190-7 235 MHz band is used by near Earth SRS systems, which operate at less than
2 x 10® km from the Earth; '

i) that the near Earth SRS space stations could employ orbits where harmful interference could
be received from GSO MSS space stations;
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Frequency sharing situation

Type of earth station

Type of terrestrial station

Coordination distance (in sharing
situations invelving services
allocated with equal rights)

(km)

Ground-based in the bands below

1 GHz to which No. 9.11 A applies.
Ground-based mobile in the bands
within the range 1-3 GHz to which
No. 9.11A applies

Mobile (aircraft)

500

Aircraft (mobile) (all bands)

Ground-based

500

Aircraft (mobile) (all bands)

Mobile (aircraft)

1000

Ground-based in the bands:

400.15-401 MHz
1668.4-1675 MHz

Station in the meteorological
aids service (radiosonde)

580

Aircraft (mobile) in the bands:

400.15-401 MHz
1668.4-1675 MHz

Station in the meteorological
aids service (radiosonde)

1080

Ground-based in the
radiodetermination-satellite service
(RDSS) in the bands:

1610-1 626.5 MHz

2 483.5-2 500 MHz

2 500-2 516.5 MHz

Ground-based

100

Airborne earth station in the
radiodetermination-satellite service
(RDSS) in the bands:

1610-1 626.5 MHz

2 483.5-2 500 MHz

2 500-2 516.5 MHz

Ground-based

400

Receiving earth stations in the
meteorological-satellite service

Station in the meteorological
aids service

The coordination distance is considered to be the
visibility distance as a function of the earth station
horizon elevation angle for a radiosonde at an altitude
of 20 km above mean sea level, assuming 4/3 Earth
radius (see Note 1)

Non-GSO MSS feeder-link earth
stations (all bands)

Mobile (aircraft)

500

Ground-based in the bands in which
the frequency sharing situation is not
covered in the rows above

Mobile (aircraft)

500

Ground-based MSS in 13.25-13.4
GHz ’

Mobile (aireraftARNS

500

NOTE 1 - The coordination distance, d (km), for fixed earth stations in the meteorological-satellite service vis-d-vis stations in
the meteorological aids service assumes a radiosonde altitude of 20 km and is determined as a function of the physical horizon
elevation angle £ (degrees) for each azimuth, as follows:

d =100 for gp 2 11°
d =582(\}1 +(0.254 )% — 0.2546;,) for 0° <gp < 11°
d =582 for ep < 0°

The minimum and maximum coordination distances are 100 km and 582 km, and correspond to physical horizon angles greater
than 11° and less than 0°. (WRC-2000)
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TABLE 8C

Parameters required for the determination of coordination distance for a receiving earth station

Receiving space Fixed-satellite Mobile- Fixed-satellite Mobile- Mobile- Fixed-satellite Mobile-
radiocommunication satellite satellite satellite satellite
service designation
Frequency bands (GHz) 6.700-7.075 7.125-7.250 7.250-7.750 10.5-10.55 10.5-10.55 10.7-12.75 13.25-134
Transmitting terrestrial Fixed, mobile | Fixed, mobile | Fixed, mobile | Fixed, mobile |Radiolocation| Fixed, mobile Fixed
service designations
Method to be used §2.2 146 §2.1 §146 §146 §2.1,§22 §14.6
Modulation at earth N N A N N N A N N
station !
Earth station | p, (%) 0.005 20 0.03 | 0.005 20 20 003 | 0.003 20
interference
parameters |7 3 1 3 3 1 1 2 2 1
and criteria [ "oy 0.0017 20 061 | o017 20 20 0.015 | 0.0015 20
N, (dB) 1 1 1 1 1 1 1 1 1
M_, (dB) 2 0.254 7 2 0.254 0.254 7 4 0.254
W (dB) 0 0 4 0 0 0 4 0 0
Terrestrial | E(dBW) | A LE 45 55 55 37 “ 40 40 30
station inB 2
parameters N| 42 32 42 42 33 - 43 43 33
P, (dBW) | A 13 3 13 13 4 4 -5 -5 =15
in 8 N 0 =10 0 0 =12 : 2 | -2 =13
G, (dB1) 42 42 42 42 40 45 45 45
Reference | B (Hz) 106 108 106 106 105 108 106 108 105
band-
width ©
Permissible | P (p) (dBW) -1512 -163.8 -163.8 -163.8 -163.8
interference | in B
power

Reason: To apply provisions to allow administrations to coordinate stations located on their
territory in order to ensure compatibility.

* %k %k k ok

MOD USA/1.25/15

TABLE 10 (WRC-07)
PREDETERMINED COORDINATION DISTANCES
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APPENDIX 7 (Rev.WRC-07)

* % &k ¥k %

MOD USA/1.25/13

TABLE 7B (WRC-07)

Parameters required for the determination of coordination distance for a transmitting earth station

Transmitting space Fixed-satellite, | Mobhile-Satellite
radi icath bile-satellite,
service designation teorological-
satellite
Frequency bands (GHz) 7.900-8.400 8.400-8.500
Receiving terrestrial Fixed, mobile Fixed, mobile
service designations
Method to be used §2.1 §1.46
Modulation at terrestrial A N A N
station |
Terrestrial Po (%) 0,01 0.005 0.01 0.005
stanon n 2 2 1 1
nter
parameters | p (%) 0.005 | 00025 | 0.01 | 0005
and criteria Np (dB) 0 0 0 o
M, (dB) 33 37 33 37
W (dB) 0 0 0 9
Terrestrial | G, (dBi) 4 46 46 46 49
station
To (K
cters e (K) 750 750 750 575
Reference | B (Hz) 4x103| 106 [4ax103]| 106
bandwidth
Permissible | PAP)@ABW) | _131 | —103 | -131 | -141
interference | in B
power

Reason: To apply provisions to allow administrations to coordinate stations located on their
territory in order to ensure compatibility.

& & % % %

MOD USA/1.25/14
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plane (degrees)

3) L;SS)JZSO MHz(GSO |3, |, the band 7 125-7 250 MHz (GSO
MSS):
—140 dB(W/(m? - MHz)) for 0°<0 < 5°
—140 + 5/3*(0 — 5) dB(W/(m® - MHz))
for 5° <@ <20°
—115 dB(W/(m> - MHz)) for > 20°
where 0 is the angle of arrival of the
incident wave above the horizontal

plane (degrees)
4) 10.5-10.55 GHz (GSO
MSS) 4) In the band 10.5-10.55 GHz (GSO
MSS):

—140 dB(W/(m* - MHz)) for 0° <0 < 5°
—140 + 5/3*(8 — 5) dB(W/(m* - MHz))
for5°< 0 <20°

—115 dB(W/(m’ - MHz)) for > 20°
where 0 is the angle of arrival of the
incident wave above the horizontal
plane (degrees)

Reason: To apply provisions to protect terrestrial services operating in the 7125-7250 MHz band and the 10.5-10.55 GHz band.

* ok ok k ok
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APPENDIX 5 (REV.WRC-07)

Identification of administrations with which coordination is to be effected or
agreement sought under the provisions of Article 9

MOD USA/1.25/12

TABLE 5-1 (CONTINUED) (WRC-8%12)
Frequency bands
Reference . . .
of Case (and Reg.lon) of th'e service Threshold/condition Calculation Remarks
. for which coordination method
Article 9 .
is sought
No. 9.13 A station in a GSO satellite | Frequency bands for whicha | 1) Bandwidths overlap 1) Check by using the
GSO/ network in the frequency footnote refers to No. 9.11A 2) For the band 1 668-1668.4 MHz with assigned
non-GSO | bands for which a footnote or No. 9.13 respect to MSS network coordination frequencies and
;Jefer; tl‘; No. 9.L1A o; with SRS (passive) networks, in bandwidths
0. 9.13. 1n respect o any addition to bandwidth overlap, the .
other non-GSO satellite e.i.r.p. spectral density of mobile earth ) gihse;k bty usnl:\g
network, with the exception stations in a GSO network of the ne'wgr d
of coordination between earth mobile-satellite service operating in this Appendix 4 data
stations operating in the band exceeds —2.5 dB(W/4 kHz) or the
opposite direction of power spectral density delivered to the
{ransmission mlo(;)gg m ls(tlz_xltl;m antenna exceeds
- z
No. 9.14 A space s_tation in a satellite 1) Frequency bands for 1) See § 1 of Annex 1 to this Appendix; In 1) See § 1 of Ann.ex 1
Non-GSO/ | network in the frequency which a footnote refers to | the bands specified in No. 5.414A, the to this Appendix
terrestrial, | bands for which a footnote No. 9.t1A; or detailed conditions for the application of
GSO/ refers to No. 9.11A or to No. 9.14 are provided in No. 5.414A for
No. 9.14, in respect of MSS networks or

terrestrial

stations of terrestrial services
where threshold(s) is (are)
exceeded

2) 11.7-12.2 GHz (Region 2
GSO FSS)

2)

In the band 11.7-12.2 GHz (Region 2
GSO FSS):

—124 dB(W/(m? - MHz)) for 0° <0 < 5°
~124 + 0.5 (8 — 5) dB(W/(m? - MHz))
for 5° <0 <£25°

—114 dB(W/(m* - MHz)) for 6 > 25°
where 0 is the angle of arrival of the
incident wave above the horizontal
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ADD USA/1.25/9

5.MSS5Use of the band 13.25-13.4 GHz by the mobile-satellite service is limited to
geostationary satellite systems and is subject to application of No. 9.21. In order to protect
systems in the Earth Exploration-Satellite Service (active), Space Research Service (active) and
Aceronautical Radionavigation Service, the power flux density at the surface of the Earth from
MSS space stations shall not exceed -115 dBW/m?*/MHz for all angles of arrival.

Reason: To allocate 13.25-13.4 GHz to MSS in the downlink direction limited to geostationary
satellite systems and to apply coordination mechanisms and pfd limits to ensure compatibility
with existing services in the 13 GHz band.

* k k k %

MOD USA/1.25/10

5.498A The Earth Exploration-satellite (active),-and space research (active) and mobile-satellite
services operating in the band 13.24-13.4 GHz shall not cause harmful interference to, or
constrain the use and development of, the acronautical radionavigation service (No. 4.10

applies).

Reason: To apply a mechanism for providing protection to the acronautical radionavigation
service, by extending provisions that already exist.

%* % ¥ %k ¥

ARTICLE 22

Space services!
* %k Kk k %

ADD USA/1.25/11

Section VII — Control of interference to space research service space stations

22.40 In the frequency band 7 145-7 190 MHz, the maximum power flux-density produced at
any point in deep space (space at distances from the Earth equal to, or greater than, 2 x 10° km)
by a geostationary-satellite system in the mobile-satellite service shall not exceed —199.5

dB(W/m2) in any 20 Hz band.

Reason: To apply provisions to ensure compatibility with SRS space stations operating in deep
space.

% %k k *k *k

1 A.22.1 In applying the provisions of this Article, the level of accepted interference (see No. 1.168) shall
be fixed by agreement between the administrations concemned, using the relevant ITU-R Recommendations as a

guide.
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10-11.7 GHz

Allocation to services

Region 1 Region 2 Region 3

%k k k&

10.5-10.55 10.5-10.55

FIXED FIXED

MOBILE MOBILE

MOBILE-SATELLITE (space-to- RADIOLOCATION

Earth) MOBILE-SATELLITE (space-to-Earth)

Radiolocation 5.MSS4

3.MSs4

10.55-10.6 FIXED
MOBILE except acronautical mobile
Radiolocation

% %k k k&

ADD USA/1.25/7

5.MSS4Use of the band 10.5-10.55 GHz by the mobile-satellite service is limited to

geostationary satellite systems and is subject to application of the provisions of No. 9.14.

Reason: To allocate 10.5-10.55 GHz to MSS in the downlink direction limited to geostationary

satellite systems and to apply coordination mechanisms.

* kK ok F

MOD USA/1.25/8

11.7-14 GHz

Allocation to services

Region 1

Region 2 Region 3

* Rk k kR

12.75-13.25

FIXED

FIXED-SATELLITE (Earth-to-space) 5.441
MOBILE

Space research (deep space) (space-to-Earth)

13.25-134

EARTH EXPLORATION-SATELLITE (active)
AERONAUTICAL RADIONAVIGATION 5.497
SPACE RESEARCH (active)
MOBILE-SATELLITE (space-to-Earth)

5.498A 5.499 5.MSS5

13.4-13.75

EARTH EXPLORATION-SATELLITE (active)
RADIOLOCATION

SPACE RESEARCH 5.501A

Standard frequency and time signal-satellite (Earth-to-space)
5.499 5.500 5.501 5.501B

* %k &k K *
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5.MSS1In the band 7 145-7 235 MHz, Resolution [SRS-MSS] shall apply. In this band, earth
stations in the mobile-satellite service shall not claim protection from current and future earth
stations in the space research service.

Reason: To address sharing between MSS earth stations and SRS earth stations. Given the
limited number and known locations of SRS earth stations, such an approach would still allow
for feasible sharing with receiving GSO MSS earth stations.

d k Kk % %

MOD USA/1.25/4

7250-8 500 MHz
Allocation to services
Region 1 Region 2 Region 3
* Kk k kk
8400-3 500 FIXED
MOBILE except acronautical mobile
SPACE RESEARCH (space-to-Earth) 5.465 5.466
MOBILE-SATELLITE (Earth-to-space)
5.MSS3
* Kk k kk
ADD USA/1.25/5
5.MSS3 Use of the bands 8 400-8 500 MHz by the mobile-satellite service is limited to

geostationary satellite systems and is subject to application of No. 9.21. Resolution [SRS-
MSS2] shall apply. :

Reason: To allocate 8400-8500 MHz to MSS in the uplink direction limited to geostationary
satellite systems and to apply coordination mechanisms.

%* % % ki

MOD USA/1.25/6

31



| 15.43-15.63 GHZ | UL

Il

This document addresses a sub-set of the above frequency bands (7125-7250 MHz, 8400-8500
MHz, 10.5-10.55 GHz and 13.25-13.4 GHz). The other bands will be the subject of separate

proposals.
Proposals:
ARTICLE 5
Frequency allocations
L B )
Section IV — Table of Frequency Allocations
(See No. 2.1)
* ok ok ok &
MOD USA/1.25/1
5570-7250 MHz
Allocation to services
Region 1 J Region 2 J Region 3
* %k k kk
6700-7075 FIXED
FIXED-SATELLITE (Earth-to-space) (space-to-Earth) 5.441
MOBILE
5.458 5.458A 5.458B 5.458C
7075-712545 FIXED
MOBILE
5.458 5.459
71257145 FIXED
MOBILE
MOBILE-SATELLITE (space-to-Earth)
5.458 5.459 5 MSS
7145-7235 FIXED
MOBILE
SPACE RESEARCH (Earth-to-space) 5.460
MOBILE-SATELLITE (space-to-Earth)
5.458 5.459 5.MSS 5.MSS1
72357250 FIXED
MOBILE
MOBILE-SATELLITE (space-to-Earth)
5.458 5.MSS

ADD USA/1.25/2

5.MSS Use of the band 7 125-7 250 MHz by the mobile-satellite service is limited to

geostationary satellite systems and is subject to application of No. 9.21. The use of this band by
the mobile-satellite service is subject to application of the provisions of No. 9.14.

Reason: To allocate 7125-7250 MHz to MSS in the downlink direction limited to geostationary
satellite systems and to apply coordination mechanisms.

ADD USA/1.25/3
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DOCUMENT WAC/118(08.03.11)

United States of America
DRAFT PROPOSALS FOR THE WORK OF THE CONFERENCE

Agenda item 1.25: t0 consider possible additional allocations to the mobile-satellite service in
accordance with Resolution 231 (WRC-07),

Background

Working Party 4C was the lead ITU-R Working Party for developing information related to
Agenda Item 1.25 (WRC-12). It initiated this activity through a set of Liaison statements to
other Working Parties requesting information on certain spectrum allocations of interest. The
bands of interest were those which were potential candidates for additional mobile-satellite
service (MSS) allocations.

Working Parties to which the liaisons were sent were those with services/bands that were of
potential interest. The return Liaison Statements from the Working Parties included reference to
various protection criteria and related ITU-R Recommendations. These were developed to
provide for the sharing of the allocations by the services in the band whether of the same service
or other services. Based on the responses from other Working Parties, WP 4C undertook sharing
studies to determine if compatibility with the services already using the allocations could be
achieved.

The Executive Summary of the draft CPM text for this agenda item indicates that studies of
possible bands for new allocations to the MSS were developed in the (Earth-to-space) and
(space-to-Earth) directions, with particular focus on the range 4-16 GHz, taking into account
sharing and compatibility, without placing undue constraints on existing services in this band.
Based on the results of studies, an appropriate amount of spectrum may be made available to the
MSS systems in the 4-16 GHz range to overcome the shortfall of spectrum for the present and
future MSS systems. The total requirements for the MSS in the 4-16 GHz range for the year
2020 are estimated to be between 240 and 335 MHz in each direction, and are contained in
PDNRep ITU-R M.[MSS-REQS].

The Draft CPM text sets forth several Methods for each of the bands under consideration. The
bands under consideration are indicated in the Table below. In general, the Methods of interest
to the MSS proponents: Method A2, B2, C2, D2, E, F2, which provide for sharing with the
incumbent services, are reflected in the proposals below.

MSS DIRECTION
FREQUENCY BAND (DL = DOWNLINK)
(UL = UPLINK)
5150-5250 MHZ DL
7055-7250 MHZ DL
8400-8500 MHZ UL
10.5 - 10.6 GHZ DL
13.25-13.4 GHZ DL
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4 to develop technical and/or regulatory provisions to protect and avoid undue constraints on
incumbent services, especially with regard to the further development of these services, that operate
within or adjacent to the bands identified for possible allocation to the Mobile service under this agenda
item under Resolves 3), above;

5 to report, in time for WRC-15, the results of studies on the spectrum requirements and, if
required, to identify potential frequency bands in the 400 MHz to 960 MHz, 2000 MHz to 2483 MHz and
2500 MHz to 3400 MHz bands that may be suitable for the further development of BWA systems,
including IMT applications;

invites the Director of the Telecommunication Development Bureau
to draw the attention of the Telecommunication Development Sector to this Resolution,
invites administrations

to participate in the studies by submitting contributions to ITU-R.
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h) that for global operation and economies of scale, it is desirable to agree on harmonized or
common operational, technical parameters and spectrum for BWA;

i) that where mobile BWA systems, including IMT, are deployed there has been continuing
significant growth in the number of users and in the quantity and rate of data carried ;

)] that the development of mobile BWA systems calls for higher data rates than can be provided by
currently deployed systems;

noting

a) that the radio interfaces of the mobile broadband systems defined in ITU Recommendations
ITU-R M.1457, ITU-R M.1801, and ITU-R M.[IMT.RSPEC] are expected to evolve within the
framework of ITU-R beyond those initially specified, to provide enhanced services and services beyond
those envisaged in their initial implementations;

recognizing

a) that since WARC-92, the ITU has identified 1.95 GHz of spectrum for IMT applications either
on a global, regional or country specific basis; ’

b) that the bands referred to in recognizing a) can be used to deploy IMT as well as other BWA
systems;

c) that it is important to ensure compatibility with existing services and to ensure that those services
are not unduly constrained, especially with regard to their further development, by the implementation of
BWA systems; v

d) that ITU-R has already conducted compatibility studies between FSS and BWA systems, FSS and
IMT systems and MSS and IMT systems, as contained in Reports ITU-R S.2199, M.2109, and M.2041
respectively, that shows these systems are not compatible;

€) that it is well established that there is inherent incompatibility between BWA/IMT systems and
low-power radionavigation-satellite service (RNSS) signals that are provided in the 1164-1215 MHz,
1215-1300 MHz, and 1559-1610 MHz bands, and that the incompatibility extends to BWA/IMT systems
that operate in both the RNSS and adjacent/near adjacent bands;

1)) that certain frequency bands between 400 and 3400 MHz are used by safety of life services and
systems that support safety services and these bands shall not be the subject of study under this
Resolution;

resolves

1 to conduct studies on spectrum requirements for BWA, including whether existing mobile service
allocations, including those identified for IMT applications, are sufficient to satisfy validated spectrum
requirements;

2 to identify additional spectrum within the 400 MHz to 960 MHz, 2000 MHz to 2483 MHz and
2500 MHz to 3400 MHz bands, if deemed necessary from the studies in Resolves 1), for BWA;

3 to conduct sharing and compatibility studies between BWA and existing services within the
bands mentioned in resolves 2, taking into account safety and operational requirements of existing
services in the 400 MHz to 3400 MHz frequency range;
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RESOLUTION 803 (Rev.WRC-12)
Agenda for the 2016 World Radiocommunication Conference

The World Radiocommunication Conference (Geneva, 2012),

ADD USA/HA#HHIH

#.XYZ to determine, based on ITU-R studies, the spectrum requirements for mobile broadband wireless
applications and possible regulatory actions, including identification and allocation of additional
spectrum in the 400 MHz to 3400 MHz frequency band to the mobile service on a primary basis as
required, to accommaodate the further development of mobile broadband wireless access (BWA) systems,
including IMT, in accordance with Resolution [USA-0#] (WRC-12)

Reasons: to provide access to additional spectrum to meet projected consumer demand for high-
data rate, high-quality mobile services.

ADD USA/###
RESOLUTION [USA-0#](WRC-12)

_Consideration of spectrum requirements, regulatory provisions, and
allocations to support terrestrial mobile broadband wireless access (BWA)
systems in certain bands in the 400 MHz - 3400 MHz range

The World Radiocommunication Conference (Geneva, 2012),
considering

a) that, at the end of 2009, there were an estimated 640 million mobile and 490 million fixed
broadband subscriptions;

b) that there may be a need for additional suitable spectrum worldwide to meet the projected
increase in demand for BWA applications,

c) that the ITU recognizes International Mobile Telecommunications (IMT) systems, as broadband
wireless access systems;

d) that BWA systems have been in operation since the year 2000 and are available in most countries
of the world,
e) that the technical characteristics of broadband wireless access systems are specified in ITU-R and

ITU-T Recommendations, including ITU-R M.1801;

) that International Mobile Telecommunications (IMT) encompasses both IMT-2000 and IMT-
Advanced collectively as described in Resolution ITU-R 56;

g) that the technical characteristics of IMT are specified in ITU-R and ITU-T Recommendations,
including Recommendation ITU-R M.1457 which contains the detailed specifications of the terrestrial
radio interfaces of IMT-2000 and Recommendation ITU-R M.[IMT.RSPEC] which contains the detailed
specifications of the terrestrial radio interfaces of IMT-Advanced;

25



ATTACHMENT

Proposal for an additional agenda item to consider spectrum requirements,
regulatory provisions, and allocations to support mobile broadband systems,
including the terrestrial component of International Mobile
Telecommunications
Subject: Determination of the amount of spectrum needed to support the development of mobile
broadband systems, including IMT, and modification of the Radio Regulations as required, including

identification and allocation of new frequency bands, if required.
Origin: United States of America

Proposal: The United States proposes that the ITU-R undertake studies to determine the amount of
spectrum needed to support mobile broadband systems, including IMT, and report the results of these
studies to the next WRC for regulatory actions as required, including identification and allocation of new
frequency bands.

Background/reason: Currently approximately 5 billion of the world’s estimated 6.8 billion people are
connected to global telecommunication networks via mobile terminals. Mobile telephony and mobile
broadband demand and consumption have been growing at an unprecedented pace. Currently, 3G
technologies are providing services to more than one billion subscribers worldwide and, by 2013, the
number of 3G subscribers is projected to reach approximately 2.4 billion. Estimates of worldwide
wireless data traffic indicate that it grew by 5,800 percent during the two year period from 2006 to 2008
with decreased rate of 4,500 percent forecast over the next few years. Current projections indicate that by
2014 monthly worldwide mobile data traffic will exceed the total for all of 2008. This strong demand
creates an ever-expanding market for 3G-based devices, including 3G feature phones, smartphones,
PDAs, tablets, e-readers, gaming devices, consumer electronics devices, and laptops.

The mobile broadband manufacturing industry is evolving towards next generation highly efficient
radiocommunication technologies, coupled with an all-IP open Internet network architecture. Through
innovations like MIMO and adaptive beam forming antenna systems, interference mitigation, multiple
and aggregated carriers, power control, repeaters and scheduling schemes, etc., efficiency of spectrum
usage is continuously improving. However, there are practical limitations to the ability to increase
spectrum efficiency.

For these reasons the United States proposes that the ITU-R undertake the studies called for in Resolution
[Proposed 2016] below to determine the amount of spectrum needed to support the development of
mobile broadband systems, including IMT, and report the results of these studies to the next WRC for its

regulatory actions as required, including identification and allocation of new frequency bands.
Radiocommunication services concerned: Mobile, Fixed, Broadcasting, Satellite, Radiolocation

Indication of possible difficulties: Any spectrum likely to be considered as candidates to support mobile
broadband systems is equally likely to be encumbered by other mobile, fixed, broadcast, radiolocation
and satellite services.

Previous/ongoing studies on the issue: Work has been conducted in the past (Reports ITU-R M.2072 and
M.2078) and is currently ongoing within Working Party 5D to document the trends and spectrum
requirements to support IMT systems for the next 10 years (2012-2022). [revise to include WP5A studies
too]

Studies to be carried out by: WP5A with the participation of: Study Groups 1, 3,4 and
6

ITU-R Study Groups concerned: 5

ITU resource implications, including financial implications (refer to CV126): Work can be completed
within the existing resources of the ITU-R Study Groups, placing no additional burden on ITU-R

Common regional proposal: NoMulticountry proposal: No
Number of countries:

Remarks
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